Objective: To describe food provision and evaluate menus in New Zealand childcare services, determining associations with service characteristics and/or cost of menu.
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T his somewhat startling assertion is corroborated by the latest data from the Organization for Economic Co-operation and Development (OECD), which shows most pre-schoolers around the developed world now spend a significant portion of their waking hours cared for outside their home. Almost 90% of four-year olds across the OECD are enrolled in Early Childhood Education (ECE) programs 2 and New Zealand (NZ) has one of the highest childcare participation rates, with more than 95% of 3-and 4-year-old children enrolled; most attend six hours a day, 3-4 days a week. 3 The public health potential to ensure consistent nutrition for such a large number of young children is considerable. The childcare environment has been shown to positively affect both children's consumption of healthy foods 4 and desirable eating behaviours. 5 However, the small number of studies internationally that have investigated the food served in childcare services since 2010 have found important areas where menus do not comply with national dietary guidelines; mostly by providing too much energy and salt/sodium, and not enough vegetables, protein-rich foods and cereals, particularly wholegrains. [6] [7] [8] [9] [10] [11] [12] [13] Government nutrition guidelines for young children focus on the foods and eating patterns required for optimum growth and health, and the prevention of nutritional deficiency. 14 In NZ, there is concern regarding low intakes among children of vitamin D, 15 calcium 16 and iron, 17 and increasing concern about excessive weight gain (29.6% of NZ's pre-schoolers currently meet the World Health Organization's definition of overweight or obese). 18 Nutrition guidelines for young children also focus on the development of eating behaviours. Research has consistently found dietary patterns and nutritional habits develop early in life; [19] [20] [21] [22] serving a diversity of foods to children increases their acceptance of food, 23, 24 and repeated exposure improves taste preferences and liking. 25, 26 An expert review of policy gaps in NZ has urged the government to ensure schools Do childcare menus meet nutrition guidelines? Quantity, variety and quality of food provided in New Zealand Early Childhood Education services and ECE services provide or sell foods that meet the food and nutrition guidelines, in order to reduce the high levels of obesity and non-communicable disease, and their related inequalities. 27 Currently, NZ ECE regulation HS19 states, "Food is served at appropriate times to meet the nutritional needs of each child while they are attending. Where food is provided by the service, it is of sufficient variety, quantity, and quality to meet these needs". 28 There is no external monitoring of this regulation beyond self-review by service managers, 29 and no food programs subsidising the food served in these settings such as the Child and Adult Care Food Program in the United States. 30 A recent analysis of written nutrition policies in NZ ECE services found two-thirds did not mention nutrition guidelines 31 and an earlier study found only half consulted nutrition guidelines when developing their nutrition policy. 32 The current study aimed to describe the provision, source and cost of daily food provision to 3-and 4-year-old children in licensed ECE services; compare weekly menus to guidelines regarding the number of serves from the four main food groups, variety within the four food groups, and the limiting of foods classified as 'sometimes' or 'occasional'; and determine if compliance with the guidelines was associated with ECE service characteristics and/or cost of menu. Previous research on nutrition policy and food-related behaviours in NZ early education settings found statistically significant differences by type of service (privatelyowned compared with community-based daycare, kindergartens and playcentres) and little or no difference by neighbourhood deprivation. 31 This paper explores if these findings hold for the food provided in early education settings.
Methods

Setting, sample and data collection
The survey frame (N=847) consisted of all licensed childcare services on the Ministry of Education's ECE database (August 2013) who were located in the Auckland, Waikato and Counties Manukau District Health Board regions, excluding home-based services and Infant and Toddler Centres for children aged under two years old. These three adjoining geographical areas of NZ were chosen to capture the range of diversity in the child population (by ethnic group, socioeconomic position and rurality) and includes about one-third of all licensed childcare services in NZ. Between May and July 2014, all managers, head teachers or administrators of these services were invited by email to participate in an online 68-item nutrition and physical activity questionnaire, and provide their written policies and current week's menu if applicable. Ethical approval to conduct the survey and the pilot was granted by the University of Auckland Human Ethics Committee (reference: 010973).
Menus could be uploaded to the online survey tool, emailed or faxed. Services that indicated they had a written menu but did not supply one at the time of completion of the survey were followed up by email and then telephoned if a menu was still not received. Services that indicated a spend-perchild-per-day on food of NZ$10 or more were subsequently phoned or emailed to confirm that the figure was correct. More information about the survey data collection procedures and tools has been published elsewhere. 31 
Menu analysis
Weekly menus comprising lunch and two or more snacks each day for five days (referred to as 'full menus' in this manuscript) were evaluated according to adherence to NZ guidelines for quantity, variety and quality of food provided in childcare services (the three nutrition aspects referred to in the ECE regulations). 28 Breakfast and 'late'/predinner snack were not included in the menu analysis. The criteria used to assess quantity and variety were developed according to statements from The Food and Nutrition Guidelines for Healthy Children and Young People Aged 2-18 years: A Background Paper 14 and the criteria to assess quality was derived from the Fuelled4Life Nutrition Guide for Early Childhood Education Services. 33 The NZ Food and Nutrition Guidelines contain the recommended number of serves for children aged 2-4 years of age from each of the four food groups: vegetables and fruit; breads and cereals; milk and milk products or alternatives; and lean meat, poultry, fish, shellfish, eggs, legumes, nuts and seeds. 14 However, the guidelines are for total number of serves per day, and therefore were not easily translated to the childcare environment where only some meals and/or snacks are served. There are no specific guidelines for the quantity of food to be served in NZ ECE settings, but the US Academy of Nutrition and Dietetics recommend that full-day childcare services should supply one half to two-thirds of a child's daily nutrient needs. 34 Similarly, the Australian State of Victoria recommends: "A [long day care] menu that includes morning tea, lunch and afternoon tea should provide children aged 1-5 years with half of their daily nutrition requirements. Services that provide breakfast and/or a late afternoon snack will need to offer additional food". 35 For this present study, the conservative estimate that a full menu should provide at least one half of a child's daily serves of each of the four food groups has been used. 'Variety' within the four food groups is also not quantified in the NZ guidelines, so cut-points for the recommended variation of serves within each food group across the week were selected by the authors based on examples given in the guidelines.
14 The minimum variety required was five or more different types of fruit and vegetables across the five-day menu, five or more different types of breads and cereals, two or more different types of milk and milk products (e.g. yoghurt, custard), and four or more serves of different meat and meat alternatives (e.g. beans, lentils, tofu). The 'quality' of each item listed on menus was evaluated using Fuelled4Life classifications of 'everyday' (high in nutrients with minimal salt, sugar and saturated fat), 'sometimes' (a source of nutrients but moderate levels of salt, sugar and/or saturated fat) and 'occasional' foods (low nutrient profile and high in salt, sugar and/or saturated fat). 33 Quality was defined as offering one 'sometimes' food for every four 'everyday' foods (calculated as a ratio), and no 'occasional' foods listed on the weekly menu. See Supplementary Table S1 (available online) for the categorisation of common foods listed on menus as 'everyday' , 'sometimes' or 'occasional' . Accordingly, a menu score out of ten was calculated by assigning one point for each of the criteria (four points for quantity, four points for variety, and two points for quality of the food provided). Additional information regarding the menu analysis criteria has been published elsewhere.
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Service characteristic measures
Descriptive statistics were calculated for each component of the menu score, and then tabulated by the following service characteristics: type of service, socioeconomic position of the local neighbourhood, number of children enrolled, written nutrition policy, employment of a cook, nutrition training of the cook (typically a short workshop), spend per child per day on food, and participation in the Heart Foundation's Healthy Heart Award program.
The types of licensed childcare services included in this research were private Nutrition Do NZ childcare menus meet nutrition guidelines?
centres that operate as small businesses or companies (accounting for 40% of the early education sector in NZ), 37 community centres run by organisations such as universities, churches and councils (22% of the sector), kindergartens (17% of the sector), playcentres which are parent-run cooperatives where parents train as educators (7% of the sector), and Māori cultural immersion centres called Kōhanga Reo (5% of the sector). Homebased childcare services (less than 10% of the sector) were not included. The type of childcare service was determined from the Ministry of Education's ECE database (August 2013).
The socioeconomic position of the ECE service was determined using a household deprivation score called the NZ Deprivation Index, 38 based on the Census meshblock for the address of the childcare centre (obtained from the Ministry of Education database). The number of children enrolled at each childcare service was also obtained from the Ministry of Education database.
The voluntary government-funded Heart Foundation's Healthy Heart Award was analysed as this was the most comprehensive and widespread health promotion program reported in the survey and includes a menu improvement component. 39 However, 40 survey respondents incorrectly selfreported their participation status (n=31 false positives and n=9 false negatives) and so the data for this variable was corrected using Heart Foundation records. The variable refers to program participation irrespective of award status, and therefore includes 'committed' services that have opted-in but not yet obtained an award. Other service characteristics analysed in this research (written nutrition policy, employment and training of cook, cost of menu) were selfreported via the online survey tool.
Statistical analyses
Independent t-tests (when comparing the mean score of two groups), ANOVA (when comparing the mean scores of three or more groups) and linear regression (when the variable was continuous) were used to test for statistical associations between menu score and childcare service characteristics. Menu score data were also categorised into two groups where a score of 8 or more out of 10 was deemed to be high. Fisher-exact tests examined the difference in proportion of high menu scores in two or more groups, and independent t-tests were performed to examine the difference between means when there was a continuous childcare service characteristic. A multivariate regression model was created with menu score as the dependent variable and other service characteristics described above as the independent variables. Further descriptive analyses of spend-per-child-per-day on food by menu score were undertaken. A significance level of p<0.05 was chosen for all statistical tests. Analyses were conducted in Stata/SE statistical software, version 13.1.
Results
A total of 257 childcare services completed the online questionnaire (30.3% of services invited). Supplementary Table S2 (available online) details the characteristics of the total survey population compared to the survey sample.
Provision, source and cost of food
More than half of ECE services (n=145; 56.4%) provided meals and/or snacks daily to the children in their care: breakfast was provided in 11.3% of services (n=29); morning tea in 53.7% (n=138); lunch in 37.8% (n=92); afternoon tea in 46.7% (n=120) and late/ pre-dinner snack in 30.7% of services (n=79). A higher proportion of privately run centres (84.6%) and community-based centres (58.0%) provided food daily compared to other types and most employed a cook to prepare food (n=50; 64.9% and n=29; 61.7%, respectively). In kindergartens where food was provided daily, teachers usually prepared the food (n=9; 81.8%); in playcentres, parents prepared food when it was served (n=6; 100%).
Overall, 55.2% of services that provided food daily to children employed a cook (n=80). Cooks were generally employed 30 or more hours a week (n=49; 62.0%) or 20-30 hours a week (n=26; 32.9%). Fifty per cent of cooks (n=40) had a NZ Qualifications Authorityapproved certificate in food safety/hygiene or food service, and a further 24 cooks (30.0%) had a basic food safety/hygiene diploma or certificate. Twelve cooks (15.0%) had attended a menu development course run by the Heart Foundation and two (2.5%) had another form of nutrition training. Thirteen cooks (16.3%) did not have any food safety or nutrition training.
Nearly all services that provided food daily to children reported they bought food from a supermarket (n=137; 94.5%). More than half (n=82; 56.6%) also served food grown on-site, and a quarter (n=37; 25.5%) served food that was given to them as a donation (including food given by parents to be shared with all children). Twenty-two services (15.2%) ordered from a food service or catering company. A small number of services bought the food from a local corner store, takeaway/ fast-food shop or bakery (n=5; 3.4%) or a local fruit and vegetable grocer (n=9; 6.2%). Food provided by services on special occasions has been reported in an earlier paper. 31 
Childcare menus
Overall, 73.4% (n=102) of services that provided food daily to children reported having a written menu. The majority of privately run centres (n=67; 87.0%) and community-based centres (n=36, 76.6%) that provided food daily to children had a written menu. One of the nine kindergartens that provided food daily had a written menu (11.1%), and no playcentres had a written menu (Supplementary Table S2 ).
More than half the menus were on a fourweek-or-more cycle (n=61; 57.5%), and 40.5% (n=43) made seasonal changes to the menu throughout the year. However, some served the same food every week (n=8; 7.6%) or reported having no cycle for their menu (n=12; 11.3%). Nearly all services reported that the menu was available in a public space for parents to read (n=95, 89.6%).
Compliance of weekly menus with government guidelines
Written menus for the same week the questionnaire was completed were received from 70 services (68.6% of those that reported having a written menu). The reasons given for not submitting a menu for analysis were that they were too busy, or the centre was closing or changing ownership and currently changing the menu. A subset of 57 of the menus received were 'full menus' in that they included lunch and two or more snacks for each day of five weekdays (66.3% of the 86 services in the survey that reported providing lunch and two or more snacks daily). Supplementary Table S2 compares the characteristics of the survey sample with the full menu subset. Table 1 reports the proportion of full menus (with lunch and two snacks daily, n=57) that complied with guidelines for each of the menu criteria, tabulated by different childcare characteristics. Many menus served too few grains/cereals and milk/milk products; particularly privately run centres, where less than one-third had the recommended two © 2017 The Authors or more grains/cereal serves listed per day, and less than one-third served milk or a milk product each day, across the weekly menu ( Table 1 ). The majority of privately run centre menus were also deficient in the variety of foods served within the four food groups, particularly grains/cereals and meat/meat alternatives (Table 1) .
Of the menus analysed in the current study, a full vegetarian option was included on eight menus (11.3%) and beverages were only sometimes stated: 11 served only water, 26 served milk and/or water, two served Milo (a sugar-sweetened chocolate and malt powder drink) and 31 did not state the beverages served. Figure 1 shows the distribution of scores for the full menus out of a total possible score of ten, by type of service. The mean menu score was 6.8 with a range from 3 to 10. More than half the community-based centres (n=11, 57.9%) had a menu score of 8 or more, compared to less than one-third of privately run centres (n=11, 29.7%), although this did not reach statistical significance (p-value=0.06). Only three of 57 menus received a perfect score where they complied with all ten criteria (Figure 1) . A higher menu score was statistically associated with: employing a cook; high and low (but not medium) neighbourhood household deprivation; and participation in the Heart Foundation's Healthy Heart Award program (Supplementary Table S3 , available online). The multivariate model found participation in the Healthy Heart Award program remained statistically associated with a higher menu score (p=0.03) after adjusting for type of childcare service, employment of a cook and neighbourhood household deprivation.
The average spend-per-child-per-day on food and beverages excluding the cost of food service staff and kitchen facilities was reported by 118 services (81% of childcare services that provide food daily to children). Of the 21 services that reported a spend-perchild-per-day of NZ$10 or more, one-third (n=7) revised their food cost figure downward when phoned to confirm, stating that they had originally given the spend-per-child-perweek, or total-daily-spend on food. Using the corrected figures, childcare services that provided lunch and at least two other meals or snacks daily had a median spendper-child-per-day of NZ$3.68 (mean $5.06 ±$3.09; range $0.90-$16.00), and services that provided snacks only had a median spendper-child-per-day of NZ$1.00 (mean $2.35 ±$2.91; range $0-$10.00). Figure 2 shows the reported spend-per-child-per-day for services providing lunch and two-or-more snacks per day by the menu score.
Discussion
This study examined the food provided daily to 3-and 4-year-old children in a diverse sample of early education services in NZ, and evaluated 57 weekly menus where at least lunch and two snacks were provided daily. Although more than half of services provided food daily to children, very few centres (three out of 57) had menus that provided food of sufficient quantity, variety and quality to meet half of a pre-schooler's nutritional needs when assessed using criteria sourced from government guidelines. 14, 33 A similar study in 2012 in the state of New South Wales in Australia evaluated menus from 46 childcare centres and found none that met the serving recommendations for all food groups. 40 However, there was greater compliance with the guidelines generally than in the present NZ study: 96% met the recommended one serve of fruit a day, 87% had three serves of grains/cereals a day, 59% had one serve of meat a day, and 89% had one serve of dairy a day, yet none met their comparatively high recommendation of three serves of vegetables a day. The findings of the present study are similar to evaluations of childcare menus in the US, which have found low numbers of serves of grains/cereals to children and too many serves of foods with poor nutritional content (categorised as 'occasional' food in the guidelines). 4, 8, 41 Occasional foods often replace core foods on a menu, therefore resulting in under-consumption of nutrientrich foods from the main food groups. Just over half of childcare services in the present study provided the recommended two or more serves of breads/cereals a day, and occasional foods were included on half of all weekly menus when the guidelines state they should be served at the most once a term. 33 A key finding from this research was the strong association between the Heart Foundation's Healthy Heart Award and having a high menu score. These results suggest potential benefits of the award program. However, given the cross-sectional nature of this study, it cannot be ruled out that those ECE services with pre-existing menus that met the guidelines were more likely to join the program due to their interest in nutrition and the low compliance cost required to gain an award. An intervention study of 20 childcare centres in Adelaide, South Australia, found that a nutrition award scheme similar to the Healthy Heart Award positively affected menus, from 60% compliance with guidelines at baseline to 100% at follow-up. 42 Although participation in the Healthy Heart Award program in the present study did not equate with 100% compliance with the guidelines, as many of these services had not yet attained an award, their menus were considerably better than services not engaged in the program. In a recent evaluation of the Healthy Heart Award Programme, 80% of ECE services with a current Award agreed or strongly agreed they provided healthy food more often since joining the program. 43 However, due to the self-reported, retrospective nature of the evaluation and the cross-sectional design of the present study, further research would be required to establish the intervention effects of the Healthy Heart Award programme.
Another noteworthy finding from this study was that the menus of centres in both areas of high and low neighbourhood deprivation scored significantly better than those in areas of medium deprivation. A study in England found licensed childcare services in the more deprived areas reported serving healthier foods compared to other areas, particularly wholegrains, legumes and lentils, although many still did not meet guidelines. 44 Childcare 
Note: Menu scoring criteria was developed using The Food and Nutrition Guidelines for Healthy Children and Young People Aged 2-18 years: A Background Paper 14 regarding quantity (half of the recommended serves per day) and variety of food across the four main food groups, plus a balance of everyday, sometimes and occasional foods as defined by the Fuelled4Life Nutrition Guide for Early Childhood Education Services. 33 Source of data: Kai Time in Early Childhood Education Survey 2014
© 2017 The Authors services located in communities of high deprivation in the present study had fewer 'sometimes' and 'occasional' foods listed on their menus compared to other services, and were the most likely to meet all the number of serves per day recommendations for each food group. They were also much more likely to be involved in the Healthy Heart Award program as this is where the Heart Foundation target their interventions. 39 The present study suggests the intervention may need to extend its reach to early education services in neighbourhoods with medium deprivation levels.
A related finding was that cost of the menu (spend-per-child-per-day on food) was not associated with menu score. The present study included some services that, at least according to their menu, were able to meet the dietary guidelines with low reported food costs. The median amount of money spent on food for each child (for at least lunch and two snacks) was NZ$3.68. The Department of Human Nutrition at Otago University estimated the daily cost of feeding a 4-yearold child in Auckland, during the same year as this study, was $4.70, $6.29 or $7.57 on a basic, moderate and liberal diet plan, respectively. 45 One-third of ECE services in our research spent less than 50% of the 'basic' daily cost calculated to feed a child (NZ$2.35) and it would be reasonable to assume they would have difficulty providing food of sufficient "variety, quantity, and quality" as mandated in the regulations. However, seven of the services in our research spent less than $2.35 per child and yet attained a high menu score of 8 or more. Presumably, the low cost of their menus was made possible by buying food seasonally, at discounted/bulk prices, and/or supplementing bought food with vegetables and fruit grown on site, or donations from families or local food growers.
This research found an association between employing a cook and having a high menu score, however, only 7% of services with a full menu did not employ a cook. Interestingly, the benefit of a cook was present regardless of whether the cook had received nutrition training for their role. It is also noteworthy that half of cooks employed by ECE services did not have a NZ Qualifications Authorityapproved certificate in food safety/hygiene or food service, and only 17.5% of cooks had received any training in nutrition (most of which consisted of a workshop on menu planning).
Strengths and limitations of the study, and considerations for future research
This is the first study in NZ to analyse menus from childcare centres, and as such, provides a baseline for future research in the area. A strength of the study was the development of techniques to assess not only the number of serves from the main food groups, but variety across the week within those food groups, and also the presence of 'sometimes' and 'occasional' foods with low or no nutritional value served to children in early education settings. The resulting scoring criteria provide a method to monitor compliance with the somewhat vague NZ ECE regulation that food served should be of "sufficient variety, quantity, and quality to meet [a child's nutritional] needs". 28 There are limitations of the study to be considered. First, the response rate of 30% in the online survey of all licensed services in the survey frame may be the result of participation bias. However, the diversity of participating childcare services gives some reassurance of a representative sample, albeit within only three regions of NZ. Additionally, the size of the subsample who provided full weekly menus (n=57, 66.3% of services with a full week menu), although comparable to other studies of childcare menus was possibly too small to detect statistical associations (e.g. the difference between the menus of privately run and community-based centres) and may also be indicative of participation bias with menus sent by those managers who are more interested in nutrition or proud of their menus. However, centres that provided menus were distributed proportionately compared to all services that provide food daily to children, across a range of service characteristics.
The use of a self-report questionnaire should be noted, particularly regarding the cost of food provision. Inaccuracies arising from this may have impacted on the finding in this present study that there is no cost implication in menu compliance, especially given that some services needed to be recontacted to revise their initial cost figures. Further research on the cost of healthy food provision within childcare settings is required.
The method of analysing written menus to assess childcare food does not necessarily reflect what was served or eaten, and this study did not observe compliance with the menu or collect information on portion size, consumption or plate waste. This precluded any accurate analyses of the quantity of food children ate, which would be necessary to calculate nutrient intake values. A study of 40 childcare centres in New York, however, found high agreement between direct observations of meals with the food reported on a five-day menu. 6 The collapsing of fruit and vegetables together as one food group in the menu scoring was problematic. All but one menu in this study met the criteria of 10 serves of fruit and vegetables across the five weekdays, but on closer inspection this was due to the large amount of fruit served. Five menus (8.8%) in this study contained the same or a greater number of vegetable serves compared to fruit. Other studies of childcare food have similarly found low servings of vegetables per day. 4, 6, 8, 40 The NZ Food and Nutrition Guidelines recommend at least two fruit and two vegetable serves per day for a 3-or 4-year-old.
14 Future analyses of menus should ensure fruit and vegetable serves can be quantified and presented separately.
Finally, NZ ECE regulations state that services must keep a written record of all foods served to children for a minimum of three months, so it was also interesting that only three out of every four childcare services that provided food daily to children in the current study stated they had a written menu. It is possible they did not view their 'records' as a 'menu' , and future research in this area would benefit from requesting both the menu and/or the record of foods served.
Conclusion
Although one-third of services in this diverse sample of 257 licenced early childhood education services provided lunch plus two or more snacks daily to children in their care, very few (three out of 57) had menus containing foods of sufficient quantity, variety and quality to meet half of a pre-schooler's nutritional needs, when assessed using criteria sourced from government guidelines. This detailed evaluation of 57 full week menus found most do not meet the standards set in nutrition guidelines, and pointed to the potential benefit of nutrition promotion and menu improvement programs in early education settings.
Implications for public health
As the proportion of young children attending early education services reaches near-universal levels, and there is growing concern about the development of poor nutritional patterns and behaviours early in life and high levels of childhood obesity, it is imperative that the food served to children in education settings is adequately monitored. 46 This study provides a baseline for the monitoring of menu compliance in NZ childcare services using the Ministry of Health's Food and Nutrition Guidelines for Healthy Children and Young People aged 2-18 years, and the Fuelled4Life Nutrition Guide for ECE Services. By utilising a comprehensive method to assess the quantity, variety and quality of food listed on a menu, this study has created a method that could be replicated for monitoring of compliance in the early education sector.
